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l,. TECHNICAL MEMORANDUM NO. 1129

TEST REPORT ON MEASUREMENTS OP~
,.. ,

WINGS OF SMALL AS2ECT RATIO* ‘ ~

A SXRIE3~OF T’AHIRED
,.. .

., (ZTapezoida3.Wing with Fusel@ge) : ‘:“‘:
,. ‘, .!

By La&e/Wacke
,... !.,. ‘,. .

,! .’. ,
This i.sthe second of a series of six reyorts dealing with

three- and six-component measurements on the tapering oe~i-esat
small aspect ratio. The present report concerns the trapezoidal
wing with fuselage (fig. 2). ~ i-

The Wings of the First Test Series with I’ittedFuselage,. .’

To enable an accurate comparison between the measurements on
the wing alone and those on the wing with fu~ela~eY the tests
of both series were carried on under identical conditions. The
method of comparison on the six-component balance is illustrated
in i’igure 3. The preliminary tension was ag~in located centrally
as on the win~ alone. The tests were made in the 3 x 2,15m DVL’
wind tunnel. The dynamic pressure was q = 100 kg/m2, which is
equivalent to an airspeed.of 40 m/e..

The forces and moments were defined by the standard DINL 100
and.measured in the experimental system of axes (fig. 7). The
moment reference point for all three wings l~es on the wing chord
at distance of three-fourths of mean reference chord of the wing
trailing edge (fig. 2). The reference axes for the moments are
defined as follows: ,- .,,!

Rolling moment: Xc-axis = line of intersection of the vertical
plane of symmetry of the body with the horizontal
plane of the tunnel (poslltive”in flow direction)

w“pr~ericht ~~er 3- ~a ~- Komponentinmessung an der Zuspi.t-
zungsreihe von Flugeln kleiner Streckung, Teilbericht: Trapezfli&el mit
Rumpf.“ Untersuchungen und Mitteilungen Nr. 1023/2 . Zentrale fiir
wissenschaftlichesBerichtewesqn den Lui”tfahrtforschun~des Generalluft-
zeugmeisters (ZWB) Berlin~Adlershof, Sept. 17, 1943.

.
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pitching moment:

Yawing mcment:

All manente
wise

A

v

Q

L

M

N

Ca =

%? =

C!l=

CL =

CM =

cN =

NACA TM NO. 1129

ye-aXiL3= -tm3m3verseaxl~ along the wings
(positive when seen in flow direction
toward the left).

Ze -axis = nomnal axis in wind direction
(positive downward) .

seen along positive axes of rotation at clock-
rotation are positive; -

The force and moment coefficients are:

lift (kg)

drag (kg)

transverse force (kg)

rolling moment (mkg)

pi.tching moment (mkg)

yawing moment (mkg) “

A
g

w
qXF

*
\,

L

qXFx;

M

qxFX2m

N

qxFx;

lift coefficient

drag coefficient

cross-wind force coefficient

rolling-moment coefficient

pitching-moment coefficient

yawing-moment coefficient

Reference quantities:

F= 0.75(m2) = Wing area
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NACA TM No. 1129

b= 1 (m) = Sp&

~=;= 0.75 (m) = Mean

q=$$= 100 (kg/m2) =

hgleu:

a = Angle of “’attack

P = Angle of yaw

The respective curves

wing chord (referencechord)

Dynamic Pressure

angle between lo*itndinal axis along

3
\

the ti.ngand.the ~e-axis at rotation
about the ye-axis.

angle between the longitudinal axis in
wind direction and the xc-axis at rotation
about the ze-axis, viewed along the positive
axes of rotation for clockwise movement the
prefixes are positive.

and tables are listed In table A.

.,

~a) Three-component measurements.- Tho coefficients of the——
three models are reproduced in graphs 1, 7, and 13 as ca = f(a),
Ca = f(c~~), and Ca f= f(c~~). A comparison with the data for the
wing alone indicates that the added fuselage causes no fundamental
changes in the forces and uovements with respect to the angle of
attack. Increasing taper, especially in the upper angle-of-attack
range, is accompanied by a marked.decrease in cat.

The drag increase with increasing tayer, dmrting at u = 18°,
is also noted, but no expressed drag increase due to the fuselago

is observed. Vhil.e the camax at A = ~ ~ differs from that of~ana~

the wj.n~alone very little, it increases from 1.2 to 1.26at A = $

in the presence of the fuselage. The cause iS likely to be found
in the lift portion of the projecting fuselage, which.lie~”in the ~

up wind zone of the wing. AtA=~ and A= ~ this does not occur, ‘ ‘
)+ 8

since the nose does not project as much.

The neutral-point position at ca = O moves baclmrd with
increasing taper in the same way as on the wing alone. The over- ,
hanging fuselage nose causes the neutral point to move forward,
as e~ected.. It Is relatively greatest on the model DT 1/2, where “ “ “
the fuselage extends farthest beyond the leading edge. At Ca = 0.3
the neutral yoint moves considerablybackward, 3s for the wing
alone. Static stability is reached. ‘Thisis attributable to a

I
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lift-producing transverse
to stream measurements at

NACA

flow in the rear part of the
the triangular wing.

w No.1129

wing according

j%) Six-component measurements.- Lift and drag are nearly
independent of the yawed flow. The marked drop in Cn observed at
high-angles of attack is considerably reduced ~y the @esence of
the fuselage since the fuselage prevents the flow-off of the boundary
layer along the spn.

At small angles of attack the tayer has little effect on the
transverse force. The princiyal portion of the transverse force

d~
comes from the fuee’lage,so that ~ is increased substantially

ap
for the wing-fuselage combination. However, at a> 16° this portion
is secondary to the transverse force of the wing. The transverse

d=
force changes signs and a becomes negative.d~

The effect 0% the fuselage on the rolling moments is
unimportant. An increase in taper is accompanied by an increase

dc~

‘n F“

The effect of the fuselage on the pitching moment with respect
to ~ is zero compared to the wing alone.

At small angles of attack, the yawingmoment with respect to ~
is essentially determined by the fuselage. The relationship with
the taper observed on the wing alone does not appear, Starting at
a > 160 an increasing instability is observed with Increasing taper,

FURTEE13REPORTS OF THE SERIES

UM No*
Trapezoidal wing (A = 4/s) 102 3/1
Elliptic wing (A= 2 + i.)” 1023]3
Elliptic wing and.fuselage 102~/4
tiiangtiar wing (A= j + I) 1023/’5
Triangular wing and fuselage 1023/6

Translated by J. Vanier
National Advisory Coxmnittee
for Aeronautics
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TABLEA

SURVEYOF T!ZETEREE- AND SIX-COMPONENT ~TS ON
!I!UISERIES OF TAPERED WING (TRAPEZOID WITE ~)

5

DT 1/2

‘Three -component Variable
measurement
Six-component o
measurement

[

Do---- 9.0
Do---- 16.45
Do---- 23.08
Do---- 32.30

{

Three -component Variable
measurement ,
Six-component o

DT 1/4 measurement
Do---- 9.63
Do---- 17.65
Do---- 23.74

k
Do---- 37.5Q

~Tnree-component Variable

i

measurement
Six-component 0

DT 3/8 ~asureunt
Do---- 10 ● 30
Do---- 19.04
Do---- 27.38
Do---- 38.5’7

0

Variable

---do---
---do---
---do---
---do---

0

Variable

---do---
---do---
---iio---
---do---

0

Variable

&es ‘ah]
$L... chart or

1

2

2
3

:

5

6

6
7

:

9

10

---d.o---
---do---
---do---
---do---

1

2

i?

5
6

7

8

13

14

10
11
11
12

Comparative curves of the, three models

Ca ‘f (a); Ca ‘f (cw) ‘ Variable o 19

Ca = f (~) Variable o Xl

CL end Cq = f (~) %8 = 0.3 Variable 21

CL
end c

q
=f’ (B) %a = 0.9 Variable 22

——
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Fig. 2 NACA TM No. 1129

XT% — 333

F= O,7sm ~
&=$0 m Q*
em =;=05

moment refer en. e point
~=g.

i

<Q 9

#i =3-

i

ta = f67
‘– ‘“—-

ef’= fla3+
ii

Droflhww 0022
/y.” 7.”25 746L 7

Figure 2.- Series of tapered wings - Trapezoidal wing with
fuselage.



NACA TM No. 1129 Fig. 3

Figure 3.- Suspension of a model in 3 x 2. 15m wind tunnel.



NACA TM No. 1129

Figs.4,5

Figure 4.- DT 1/2

Figure 5.- DT 1/4
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Fig. 6

Figure
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6.- DT 1/8
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Table 1 NACA TM No. 1129

(TrappBzo#lNl&lryw#llpg’8 )
●

m 1/2 vith Fuselage

U* I Ca

- 5*’B

o

5*77

11.51

17.20

22.88

28.55

31.4’2

31.38

32.33

33.bl

3b.51

36.06

37.91

34.6~

—.

-0.161

0

.179

.384

.6Q9

.854

1.097

1.194

1.224

1.258

1.186

1.127

1.087

1.047

1.125

‘w

c).0220

.0123

.0220

.0561

.1193

.2237

●3703

.54’77

.5682

.6130

.6914

.7297

.7639

.7’826

●7297

%4
I

-0.0288

-.0008

.0224

●0295

.0215

-.0028

-●OW

-.0759

-.07tw

-.0906

-.1037

-.1134

-.11891

-.lz?go~

-01051

1
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Chart l.- 3-component measurement of a series of tapered wings.

Table 1.- Trapezoidal wing with fuselage.



Table 2

SIX-COMPONENTMFASUKEMENTSOF A SERIES OF

(Trapezoid Wing v ith Fuselage )
!I!ABIXNO. 2 l’Q CEARIS2,3

IYI 1/2 with Fuselage

a= 00

NACA TM No. 1129

T&lWKIZDWINGS

;---T-- I
1 I I I I I

$0
.—

-k
-2
0
2

:
10
15

20

calcqlc~ic~

0.0003
.0015
.0015

0
●0007
.0010
.0022
.0048
.0093

-0.0047 0.0127 -0.0025
-.0023 .0123 -.0032
.Ooo1 .0).20 -.0023
.0033 .0127 -.0025
.0070 .0133 -.0023
.0107 .0140 -.(3(325
.020-/.0173 -.0032
.0387

I
.0247 -.0039

.0600 .0354 -.0039
\

,——

U=g, o”
... .—
!

PO

r-4-20:610
15
20

—..

ca

0.2986
.3006
●B*
.2989
.2984
.299G
.3046
.3112
.31(33

—.

Ji CN “
CM ——

0.Oct)fj
.0004
.0003
-.0008
-.0010
-.0014
-.0025
-.0048
-.0099

-0.0154
-.Om
.0032
.0126
.021’5
.0295
.0402
,0441
.045.3

— —.-
7

Cfa I cw

-0.0037
-.0013
.0017
.Oow
.0080
.ol~
.0190
.0323
.0497

) .0381

.0377

.0381

.0381

.0387

.0401

.0443

.0533

.0645
I

-0.0197
-●0103
-.0011
.0098
.0195
.0297
mc)g

.0827

0.0276
.0264
.0266
.0264
.0249
.0219
.0134
-.0024
-.0143

-0.0108
-.0035

.0030

.0102

.0173

.0237

.0334

.0372

.0248
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NACA TM No. 1129 chart2

0

❑

x

A

+ C)y

● CL

Chart2.- 6-component measurement of a series of tapered wings.
Table 2.- Trapezoidal wing with fuselage.



NACA TM No. 1129 chart 3

Chart3.- 6-componentmeasurementofa
Table2.- Trapezoidalwingwithfuselage.

seriesoftaperedwings.

. . . . . .



Table3 NACA TM No. 1129

srx-mMPoNENTMMWEWNE OF ASERIESQF TAPEREDWINGS

(Trapezoid wingwith Fuselage)
TABm No.3TocWuS4,5

lYl1/2WithFuselage

- ~ = 16.45°

$“

-4
-2
0

:
6
10
15
20

ca I ‘q
0.567

●570
.5?2
.571
●%9
●568
.566
.564
.562

-0.0007
.0010
.0023
.0030
.0043
.0057
.0086
.0147
.0246

cw

0.1074
.1079
.lo7g
.1081
.1082
.1091
.xl.23
.u96
●1.295

a = 23.08°

CL I CM
I

“o.0329 0j22
-.0183
-.0008 ;02g
.01!%)
.0309 .0234
.0465 .0206
.0752 .0122
.1074 -.0020
.1.252-.0184

CN

-0.0021
.Oo11
.00J+2
.0076
.o1o8
.0142
.0181
.0181
.0117

-4
-2
0
2
4
6
10
15
20

ca

0.848
.852
.854
.854
.850
.845
.844
.841
.821

0.0083
.0047
.0013
-.0020
-.0053
-.0083
-.0180
-.0296
-.0300

c
w IICL CM

0.2264)
-2270
.2280
.2274
.2266
.2264
.2275
.2310
.2357

-: m4&4

-.0002
.0203
.0399

- .0599
●W27
.1254
.lbgk

-0.0021
-.0026
-.00!2$J
-.0040
-.0056
-.0076
-.0163
-.0301
-.0410

I I

CN

0.0056
.0053
.0045
.0040
.0037
.0032
.0036
.0022

-.0079



NACA TM No. 1129 chart 4

Chart4.- 6-componentmeasurementofa seriesoftaperedwings.
Table3.- Trapezoidalwingwithfuselage.



NACA TM No. 1129 Chart5

Chart 5.- Component measurement of a series of tapered wings.
Table 3.- Trapezoidal wing with fuselage.

—



Table4 NACA TM No. 1129

—

#’
—
-4

-2

0

2

4

6

10

15

20

Slx-ccmorm?rMmsmmms (W ASIRDIS OF TJWIREDW1’KiS

(!hapezold Wiw withFu%elage)

TARLENO.411JCEART6

DT 1/2 with Fuselage

a. 32,30

Ca

1.219

1.232

1.236

1.238

1.238

1.244

1.229

1.186

1.123

c~
-0.0250

-.0383

-.0516

-.0716

-.0859

-.0949

-.1132

-.1242

-.l~38

c~

O.65Q5

.6625

.664’7

.6626

.6517

.6474

●62*

.5729

.5311

CL

0,0191

.02a

,0326

.0442

.0529

.0569

.0646

.0!357

.3.232

CM

-0.0884

-.0924

“.0940

-.0926

-.0948

“.WB

-.0985

-.0963

“.1094

c~

-0.0042

.0023

.0082

●0175

.0270

.0288

.0261

.olk5

.0175



NACA TM No. 1129 Chart 6

A )
#.

n i n Ab A

0 Ca -
f 1? Al? A

De 9
x c~
A(j H
+ CM

● CL, 0 r +
F

9

-j 9 7Q jo 2 0

1

Chart 6.- Component measurement of a series of tapered wings.
Table 4.- Trapezoidal wing with fuselage.

.- ——.-.



Table5 NACA TM No. 1129
‘“.-

‘5REE-oamm!m! MwuREmm OF A~OI?T.AWZWDWSNG

(Trapezoid Wing Wth Fuselage)
TABIENo.5m CHARl!7

DT 1/4Wth Fuselage

=0

-5*79

o

5.@

11.54

17.26

22.96

28.67

34.49

36.46

37.47

38.47

39.49

40.56

ca

-0.168

.001

.171

●350

.570

67*

1.023

1.150

1.174

1.170

1.168

L.165

logo

cw

0.0208

.ou.6

.0209

.0507

.1097

.2080

●37*

.6037

.6810

.7161

.7455

.7776

.7974

%

-o●ol13

-.0001

.0303

.0150

-.OU.5

-.0421

-@909

-.1368

-.1570

-.1597

-.1623

-.1658

-.1587



Chart 7.- 3-component measurement of a series of tapered wings.
Table 5.- Trapezoidal wing with fuselage.



Table6 NACA TM No. 1129

slx-coMPo- MWXMMEIJISOF A SEZUXS OF

-4
-2
0
2
4
6
10
15
20

r———

—

“Ca

0.0033
.0037
.0033
.0022
.0015
.0012
.0004
“.0008
-.0025

-4
-2
0
2
4
6
10
15
20

(TrapezoidWingwithFuselage)
wwIx No.6mcHARE 8,9

Dl!1/4withFuselage

a= Oo

C!l

-0.0047
-.0022
.0007
.0033
.0057
.0088
.0170
.0336
.0536

I

-d-=-
0.0127 0.0035
.o123 .0024
.o120 .0033
.0123 .0027
.0130 .0026
.0137 .0026
.0167 .0017
.0234 .0012
.0334 .0009

I—.

a = 9.63°

TAPEREDWING

%

-0.0013
-.0012
-.0013
-.0006
-.0006

0
.0004
.0019
.0041

‘%

-: XI#

.0026

.015
f.025

.0297

.0406

.0442

.ok36

I
P“ Ca

0.2991
.3002
●3o11
●3011
.2985
●2979
.2967
.2978
.2979

Cq I Cw

-0.0027
-.0008

.0013

.0037

.0063

.0092

.0150

.0276

.0456

0.0381
.0381
.0381
.0381
.0384
.0393
.0421
.0491
.021

%

-0.0149
-.0054
.0022
●ol17
.0207
.0296
.0447
.06Q5
.0715

%!%
0.0106
.0106
.0105
.o105
.0105
.0095
.0032
.Ooo1

-.0165

-0.0133
-.0055
.0015
.0086
.0157
.0219
.0318
.0361
.0328



NACA TM No. 1129 Chart 8

Chart 8.- 6-component measurement of a series of tapered wings.
Table 6.- Trapezoidal wing with fuselage.



NACA TM No. 1129 Chart9

=m#a--l

Chart 9.- 6-component measurement of a series of tapered wings.
Table 6.- Trapezoidal wing with fuselage.



Table7 NACA TM No. 1129

slx-coMmmT- ~J!ISOF A~OFWIFEKIZD WING

(T&apezoidWing with Fuselage)
TABIiENo.7moHARTslo, ll

UT.1/4withRteelage

~ = 17.65°

‘“+---+P-
-4
-2
0
2
4
6

10
15
20

0.582
.5$5
.!%7
.584
.%
●577
● 575
.568
.556

0.0017
.0015
.0017
.0020
.Cm23
.a325
.0020
.OCym
.0100

0. JS46
.1145
.1148
.1149
.1139
.1141
.1164
.1217
.1294

!3°

-4
-2
0
2

:
10
15
20

ca

0.828
.829
.833
.828
.822
W&

.800

.761

———

c
q——

0.OIJ.7
.0072
.0037

0.
“.0057
-.010.5
-.0226
-.()~~
-.0423

.—

--+---

-0.0238-0.0121
-.0104 -.0124
.0031 -.0128
.0174 -.0128
.0298 -.0121
.0J28 -.0131
.0669 -.0198
.0929 -.0312
.1143 -.0399

a = 23.74°
.—

cw

0.2251
.2253
.2249
.2244
.2232
.2219
.2217
.2277
.2315

CL
———

-0.0305
-.0138
.0022
.0173
.0333
.0482
.0787
.1101
.1369

——

%

-0.0478
-.0475
-.0476
-.04/y
-.0477
-.0477
-.0527
-.0671
-.0522

%—..

-0.0072
-.0036
-.0003
.0037
.0075
.o1.13
.0179
.0206
.0181

——

‘i

J
-0.0056
-.0040
-.0031
-.0015
.0020
.oo~
.o117
.0154
.0045

.-—.



NACA TM No. 1129 Chart 10

I I 1 I I 1/ 1A
A A 1 $ 1

-L
IllI I i I Al’ 1 1

Chart 10. - 6-component measurement of a series of tapered wings.
Table 7.- Trapezoidal wing with fuselage.
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NACA TM No. 1129 Chart 11

Chart 11. - 6-component measurement of a series of tapered wings.
Table 7.- Trapezoidal wing with fuselage.

..----- . .. . —. .-. .. ...



Table 8 NACA TM No. 1129

SIX-COMRX’UNTMEASUREMEIWSOF A SERIES OF TAPERED WING

(Trapezoid Wing with Fuselage )
T.K61XNO. 8 TO CHN3T12

IYl!1/4 with Fuselage

a = 37.5°

P“ Ca

7-4 1.060

-2 1.219

0 1.222

2 1.210

4 1.193

6 1.175

10 I1.146

J15 1.I.J.9

20 1.097

—

C!l
—.
0.0206

.0082

-.0027

-.0156

-.0270

-.0334

-.0566

-.lol’j

-.1461

cw
-.——

0.7289

.7305

.7302

.7282

.7212

.7112

.7144

.7066

.6g24

CL

-0.0164

-.0053

-.0008

.0070

.0146

.0203

.0382

.0726

.0977

CM

-0.1762

-.1783

-.1768

-.1758

-.1714

-.1699

-.1769

-.1959

-.2129

..—

%’

-0.0104

-.0016

.0057

.0139

.0239

.0372

.0679

.0889

‘ .0793

.—

.



NACA TM No. 1129 Chart 12

A&41111111 xl/1 I

●cLllllll #l/111

Chart 12. - 6-component measurement of a series of tapered wings.
Table 8.- Trapezoidal wing with fuselage.



Table 9 NACA TM NO. 1129

!IER.EE-COMFONENTMEAsmMmTs OF A SERll?SOF TAPERED WIXG

(Trapezoid wing with Fuselage)

TABIXNO.9 TO CHART13

DJ!1/8 with Fuselage

Go

——

-5.89

.01

5.80

U.*

1~●31

23.05

28.82

31.T1

34.63

36.x

37957

38●57

Ca

-0.1705

-.0066

●1573

,3297

.5340

.7325

.9107

.9900

I.0520

1.0820

1.0870

1.0940

Cw

0.0216

.0138

.0193

.0451

.1028

.2044

.3494

.4367

.5306

.5950

.6317

.6634

—

%

-0.0056

“.0002

.0052

.0019

-.0214

-.0521

-.0899

-.1091

-.1260

-.1428

-.1504

-.1569



I I I I I

Ii

Chart 13. - 3-component measurement of a series of tapered wings.
Table 9.- Trapezoidal wing with fuselage.
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Table 10 NACA TM No. 1129

SIX4MEWENTwumMENTsOF ASERIES (lF!CW&RED WING

(’h?apezoidWfngtiiihFuselage)
TABIENO. 10 ‘III CHARTS 14,15

~ ~/8witi??twelage

a = 0°

c c
a q

-: ;:0

-.9059
-.m69
-.0069
-.0063
-.0067
-.0075
-.0085

-0.0047
-.0027
.0003
.0028
.0053
.Oogo
.0183
.0343
.0%

c
w

0.0118
.0116
.CM3
.0116
.0120
.Oi32
.0160
.0222
.0316

I i
CL CM %

0.0010
.Oo1.o
●0009
.0006
.0003
.0001

-.0006
-.0007
-.0013

0.0003
-●an
*.0004
.0003
.0003
.0003
.0009
.0022
.0037

-0.0170
-.0073
.0017
.03.3.3
.0203
.0289
.0367
.0427
.0407

a = 1o.3°

P“
——

-%
-2
0
2
4
6
10
15
20

0.2914
.2919
.2$125
.2917
.2916
M&

.2882

.’28U

-0.0020
0

.0023

.0045

.0066

.0093

.0157

.0262

.0423

c
w

0.0367
.0365
.0365
.0365
.0370
.0380
.0412
.047
J.0 1

CL

-0.0162
-.0078

●OW7
.0100
.0283
.0266
.0404
.0568
.0683

CM

0.0052
.0053
.0052
.0054
.0050
.0040

-.0013
-.0078
-.oI.23

Cxv

-0.0139
-.0070
.0004
.0078
.0146
.021.5
.0284
.0377
.0364



NACA TM No. 1129 Chart 14

Chart 14. - 6-component measurement of a series of tapered wings.
Table 10. - Trapezoidal wing with fuselage.
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NACA TM No. 1129 chart 15
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Chart 15. - 6-component measurement of a series of tapered wings.
Table 10. - Trapezoidal wing with fuselage.



Table 11 NACA TM No. 1129

SIX-COMPONENTMEASUREMENTSOF A SERIESOF TWEKED WING
(T&apezoid Wing with FuselW)
TABLENO. 11 T) CHARTS16} 17

IXC1/8 with ~se~ge
a = 19.04°

rP“

-4
-2
0

t
6
10
15
20

I

c
e

o:p~

.Q.29

.6120

.6115

.6072
●5999
.5968
.5762

0.0080
.@053
.0037
.0012
-.0010
-.0030
-.0063
-.0095
.0070

PO Ca

-4 0.869
“2 .870
0 .87~
Q .870
i .868
6 .864
10 .856
15 .846
20 .827

—..

Cq

0.0157
.0083
.0017
-.0032
-.0130
-.0203
-.0370
-.o@
-.0694

c
w

0.1.272
.1269
.1268
.12’72
.S274
.1279
.1285
.1344
.1497

CL CM ‘

-0.0271
-.0142
-.0009
.0126
.0254
.0382
,0595
.0876
.1032

a = 27.38°

.—

Cw

0.3068
.3070
.3062
.3064
.3062
.3061
.3048
.3016
.3030

-0.0338
-.0345
-.0338
-.0344
-.0356
-.0361
-.0390
-●0515
-.0545

CL

-0.0318
-.0177
-.0031
.0119
.0259
.0410
.0727
.1081
.1354

—

%

.0.0129
-.0067
-.0005
.0055
.0111
.0176
.0269
.0329
.0107

r
CM %

-000804-0.0060
-.0793 -.0026
-.0798 .0005
-.0798 .0037
-.0800 .0065
-.0811 .c087
-.0845 .0114
-.0941 .0070
-.1022 -,0075
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NACA TM No. 1129

Chart 16. - 6-component measurement of a series of tapered wings.
Table 11. - Trapezoidal wing with fuselage.
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NACA TM No. 1129 Chart 17
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Chart 17. - 6-componentmeasurementofa seriesoftaperedwings.
Table11.- Trapezoidalwingwithfuselage. .



Table 12 NACA TM No. 1129

sIx-(xRmMmT ~OFASERt31S OF TUERED WING

(Z%apezold IUng ~ithFuselage)

TABLE NO.12TOCEART18

M! 1/8 withPhselage

~u*.570

PO

-4

-2

0

2

b

6

10

15

20

Ca I
c
q

I

1.095 0.0220

1.090 .0134

1.095 - .Oo(i)

1.097 -.0195

1.085 - .032k

1.075 -.0524

I. .065 -.0914

1.050 - ●1300

1.010 -.15(33

cw

0.6522

.6567

.@35

.6615

.6595

.6565

.65@I

.642k

.6244

-. .—

CL

-0.0238

-.0179

-.0034

.0082

.0222

.0327

.0637

.0885

.1052

w-
-0.1578

-.1576

-●1579

-.lfhq

-●E@?

-.1617

-.1730

-.1822

-.3.808

-0.0161

-.0035

.0142

.0230

.0328

,0440

.0613

.0475

,0204
I



NACA TM No. 1129 Chart 18

Chart18.- 6-component measurement of a series of tapered wings.
Table 12.-’- Trapezoidal wing with fuselage.



Chart 19. - CaO=f(a)- and Ca = f (cw ) -curves of the series of the

trapezoidal wings with fuselage.
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NACA TM No. 1129 Chart 20

.
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Chart20.- Ca = f(cM)‘c~es oftheseriesofthetrapezoid

wingswithfuselage.
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Chart 21 NACA TM No. 1129

Chart 21. - c= - and cg-curves of the series of the trapezoidal wings
with fuselage.



NACA TM No. 1129 Chart22

Chart 22. - cL - and cg-curves of the series of the trapezoidal wings
with fuselage.
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